Topological predictions for integral membrane permeases of the phosphoenolpyruvate:sugar phosphotransferase system.
We report bioinformatic analyses of the largest superfamily of integral membrane permeases of the bacterial phosphotransferase system (PTS), the Enzyme IIC constituents of the Glc superfamily. Phylogenetic analyses reveal that this superfamily consists of five equally distant families, the Glucose (Glc), beta-Glucoside (Bgl), Fructose (Fru), Mannitol (Mtl) and Lactose (Lac) families. Average hydropathy, amphipathicity and similarity plots were generated for these five families as well as for the entire superfamily. Charged residue distribution was analyzed, and the most conserved sequence motif, common to all five families, was identified. The results show that the members of all five families exhibit similar average hydropathy plots with regions of average amphipathicity and relative conservation also being similar. Evidence is presented suggesting that the Glucitol (Gut) family of Enzyme IIC constituents is a distant member of the Glc superfamily. Based on our analyses we offer a topological model that resembles, but differs in detail from the two previously proposed models.